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THE WHOLE BUILDING DESIGN GUIDE —
A RESOURCE FOR QUALITY, ENERGY EFFICIENT BUILDINGS
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(757) 322-4447

INTRODUCTION

The Conprehensive National Energy Policy Act (EPACT) of 1992
and the Energy Executive Order dated 8 March 1994 provide
the basic direction for the Defense Departnent and the other
Federal agencies to proceed toward achieving facilities that
are nore energy efficient than in the past. The Defense

St andardi zation Program initiated in 1994, has directed DOD
to use comercial, state-of-the-art technol ogy and

per f or mance- based, commerci al specifications and industry
standards. Mre recently, we have been chal |l enged by the
DOD Facility dobal dimte Change |nplenentation Plan, the
MIllion Solar Roofs Initiative, and the Partnership for
Advanci ng Technol ogy in Housing (PATH). How can we possibly
deal with all these orders and initiatives? The solution
offered in this paper is the Wole Buil ding Design Quide,
devel oped for the U S. Navy by the Passive Solar Industries
Council (PSIC).

BACKGROUND

EPACT and the Energy Executive Order contain words |ike:
“..reducing energy consunption by 30 percent by the year
2005" and “the Federal Governnment is to significantly

i ncrease the use of solar and ot her renewabl e energy
sources.” They also tell us to “...design and construct
(new) facility(ies) to mnimze the life cycle cost of the
facility by utilizing energy efficiency, water conservation,
or solar or other renewabl e energy technologies.” 1In
addition, we are told that “Agencies shall purchase energy-
efficient products in accordance with the guidelines issued
by OMB.” The NAVFAC Energy Criteria Team (NECT), a nmulti-
di sci pline, technically-know edgeabl e cross-section of the
NAVFAC or gani zation, recognized the need to change the way
we were doi ng business, to have any chance for success in
acconpl i shing these goals. The NECT and the NAVFAC Criteria
Ofice jointly undertook the chall enge of devel oping a tool
that woul d address the integrated design process and how to
apply it to Navy projects. At the sane tinme, NAVFAC
Headquarters enbarked on the journey to sustainabl e design



by initiating showase projects and design charettes to
identify energy saving possibilities that were not

previ ously considered feasible. Adding to the chall enges of
t he EPACT and Executive Order are those set forth by the

Def ense Standardi zation Program the DOD Facility @ obal
Climate Change Inplenmentation Plan and the other initiatives
ment i oned above, neking the nessage cl ear:

Do a better job of designing, constructing, operating,
and maintaining Defense Department facilities!

Do 1t using commercial-based standards.
Make the facility sustainable and super energy-efficient.

Incorporate renewable energy alternatives into the
project.

Do all this and be sure the results are life cycle cost
effective!

ACCEPTING THE CHALLENGE

Www  Should we all just go honme now nuttering to oursel ves
that it can’t be done? That no one has ever done such a
thing? And, that no resources exist to guide us in
acconpl i shing this nonunental task?

The answer to the first question, of course, is No, let’s
not go home because we will prove that it can be done!

As professionals, we shall accept this challenge, just as we
have accepted the many ot her chall enges we have faced in
appl yi ng new technology to our facilities projects.

The answer to the second question is Yes! It has been done
by others, both In the private sector and in the Federal
Government! Later in this paper, we wll cite a successful
“Green Building” project and nention organizations that are
enpl oying sustainability principles in the Federal
Governnment, the private sector and Canada.

And the answer to the third question is A powerful resource
does now exist to do all the things stated in the bullets
above! |If we were on the front lines fighting for our
country’s freedom we could not achieve victory w thout a
sound plan of action and powerful weapons at our disposal.
To win the battle to produce quality buildings, while
reduci ng pol |l ution, conserving energy, increasing occupant
confort and productivity, and controlling cost, we al so need
a sound plan of action and a powerful weapon. The planis
the integrated design process and the weapon is the Wole
Bui | di ng Desi gn Guide (WBDG) .



WHAT IS THE WHOLE BUILDING DESIGN GUIDE?

This resource takes the place of many existing and outdated
handbooks, gui debooks, and specifications manuals. Many of
t hese docunents contain only general information, which can
be obtained easily fromcomrercial sources. The WBDG w | |
be avail able on the Construction Criteria Base (CCB) and a
wor | dw de web site. The WBDG i ntroduces and defines the
whol e buil ding design process (generally known as the
“Integrated Design Process”). The WBDG identifies and
defines the role of the architect, engineer and project
manager in that process. This resource will help the Navy’'s
desi gn professionals deliver high quality architecture;
bui | di ngs which are durable, cost effective, sustainable,
and climate-responsive. The guidance in the WBDG is al so
appropriate for buildings designed for the Arny, Ar Force,
and ot her Federal agencies, as well. To summarize, the WBDG

Repl aces out dated redundant criteria docunents.

Moves the Navy and Marine Corps building process nore in
line with the private sector.

Sinplifies access to information using a single docunent
and a newl y devel oped Wb Site.

Qui des A&Es and project managers through the whole
bui | di ng approach to design.

Provi des specific energy use targets and environnent al
gui dance consistent with conmercial practice.

WHAT DOES THE WHOLE BUILDING DESIGN GUIDE LOOK LIKE?

This resource is concise, easy-to-read, beautifully

desi gned, and explicit in its guidance to users. It is
arranged in a series of “Mdules” that |ead the designer or
proj ect manager through the whol e buil di ng design process.

MODULE ONE: OVERVI EWS AND TARGETS

Thi s nodul e provides an overview to describe the quality of
the buildings the Navy wi shes to procure. It defines the
whol e buil di ng process and descri bes the issues of
integrating materials and systens and the inplications of
various tradeoffs.

MODULE TWO. RESOURCE PAGES



Thi s nodul e defines key issues or tools identified in Mdule
One. Resource Pages included in the initial phase:

Dayl i ghting and El ectric Lighting Controls
Nat ural Ventilation in Buildings

Bui | di ng I ntegrated Photovoltaics

Passi ve Solar Heating Strategies

Sun Control and Shadi ng Devi ces

Contri bution of Wndows and Doors to Green Buil di ngs
Conpl yi ng with ASHRAE 90. 1

Initial and Life-Cycle Costing

Active Sol ar Applications

Moi sture Dynam cs

Aest heti cs

HVAC Systens and Controls

Comm ssi oni ng

Oper ations and Mai nt enance

Environnental |y Preferabl e Products

Each Resource Page includes a definition, description and

bi bl i ography that directs users to rel evant, current

i ndustry standards. Additional references are given for
appropri ate codes, procedures, existing docunents, software,
and training opportunities.

MODULE THREE: NAVY REQUI REMENTS

This Modul e directs users to resources (docunents,
handbooks, gui debooks, criteria, CCB, etc.) which cite
speci al conditions and/or space requirenents uni que to Naval
facilities. This is the Mdul e where unique Arnmy or Air
Force requirenents could be inserted. Beyond this Mdule,

t he WBDG shoul d be universally usable for all DOD and ot her
Federal agencies’ building projects.

MODULE FOUR: SAMPLE GUI DANCE

Thi s Modul e provi des exanpl es, sanples, case studies, and
conput er simulations/output that follow the gui dance set
forth in the previous Mdul es.

WHY USE THE WHOLE BUILDING DESIGN PROCESS?

No doubt, the time has conme for us to take a different
approach to designing quality buildings. It is also clear



that energy conservation is a critical, integral aspect of
qual ity buil di ng design

Is this only the sentinment of a few NAVFAC engi neers and
architects? Definitely not! The follow ng section wll
cover sone key points related to energy conservation and the
i ntegrated design process as fundanental to the way we all
shoul d be designing facilities. Several sources outside of
governnent are cited to show that the private (conmercial/

i ndustrial) sector understands the need to do the sane.

In the comrercial/industrial sector, the bottomline is
paranount, so if they espouse energy conservation and

i ntegrated buil ding design, we in governnent shoul d take
heed and act. Innovative thinking tells us we nust change
our ways now Further delay will only conpound the problem
i ncrease the costs and waste val uabl e natural resources.

Li sten now to what know edgeabl e people in the private
sector have witten about the integrated design process.

WHAT DOES 1T TAKE TO DESIGN ENERGY EFFICIENT FACILITIES?

I ncrenent al changes take us only so far. To quote E Source:

“.Installing conpact fluorescent |obby lights, VAV air
handl i ng, or an energy managenent system nost do not
appreci ate that such increnental changes fall far short
of the profound and fundanental changes possible with
integrated design.” (Ref. 1)

“Awell-integrated and interdisciplinary effort by a
design teamis often the key to producing buil dings that
achi eve exceptional energy efficiency and aesthetic
confort.” (Ref. 1)

“Increasingly, the realization is that truly integrated
design can yield projects that are both ecologically and
economcally green.” (Ref. 1)

“The design process, now di s-integrated, nust be re-
integrated. To start with, only a fully coordi nated,

mul tidi sciplinary, cross-boundary design team seens
capabl e of producing exenplary results - and then only if
at least one of its nenbers (preferably the team | eader
but possibly an outside ‘energy onbudsperson’) serves as
its ‘energy conscience’ and ensures that cross-cutting

i ssues critical to the whol e-system performance are
solidly addressed.” (Ref. 1.)

Consulting-Specifying Engineer Magazine is quoted as sayi ng:



“Integrating diverse systens and bal ancing their
strengt hs and weaknesses can result in overall increases
in efficiency. To be nost effective, such Integration
must begin simultaneously wth project devel opnent. A
designer’s early decisions in site planning influence

| ater choices of both the building’ s nechani cal and

el ectrical equipnent and its overall consunption.”

“The design stage is the active integration stage during
whi ch detail ed suggestions will be raised, considered,
nodi fied, accepted or rejected. This is also the nost
interactive stage... At its conpletion, a detail ed,

wor kabl e design is in hand. Critical interactions for
the systens design engineer are with the architect,
structural engineers and the owner group.” “The
integrated building is essentially the building that is
designed with foresight.” (Ref. 2.)

More recently, in an editorial, the sanme magazi ne stated:

“The inherent |evel of iIntegration relates to physical

i nteractions between building systens that nay seem
unrelated.” The “attitudinal |evel of iIntegration

requi res engineers to | ook beyond their traditional

di sci plinary boundaries and offer integrated solutions to
their clients’ problens.” (Ref. 3)

“What they (clients) want is solutions that nmake their
bui |l di ngs nore efficient, productive and responsive to
their environnments.”(Ref. 3.)

Qur conclusion, then, nust be that energy efficiency is an
i nherent part of the integrated design process. Put another
way, “..increasing the involvenent of all disciplines from
the start of the design/construction process creates

buil dings - and building teans - where the whole is nore
than the sumof the parts.” (Ref. 4.)

WHAT IS WRONG WITH THE CURRENT PLANNING AND DESIGN PROCESS?

The sequential process of planning and desi gning buil di ngs,
currently in use, nmakes scant allowance for innovation.
Successful, energy-efficient, integrally designed buildings
cannot be achi eved by the |inear design process and the
current A/E contracting nmethods in use.

The whol e buil ding desi gn approach asks the nenbers of the
pl anni ng, design and construction teamto | ook at the
materi als, systens and assenblies from many different



perspectives. The design is evaluated for life cycle cost,
quality of life, future flexibility, efficiency, overal

envi ronnment al inpact, productivity and creativity. The
fundanmental chal |l enge of whole building design is to
understand that all building systens are interdependent.
Through a systematic anal ysis of these interdependencies, a
much nore efficient and cost-effective building can be
produced. The choice of a nechanical system mght for
exanpl e, inpact the quality of the air in the building, the
ease of maintenance, operating costs, fuel choice, and

whet her the wi ndows of a building are operable.

The consequences of a l|linear approach to project devel opnent
(the traditional facility devel opnent process and the
current decision-making criteria paradigm are eloquently
addressed in Ref. 5., as are the franework for a sustainable
system and specific strategies for attaining the desired
results.

WHAT HAS BEEN DONE TO INDICATE THAT WE ARE ON THE RIGHT
TRACK WITH THE WHOLE BUILDING DESIGN PROCESS?

Here we address sustainability principles, its application
in the private sector, in the Federal Governnment, “G een
Bui | di ngs” and rel ated success stories.

SUSTAI NABLE DESI GN — PRI VATE SECTOR

The worl dw de architectural firmof Hellnmuth, Cbata &

Kassal baum (HOK) has i ncorporated the principles of
sust ai nabl e design into the core of their operations. In
1995, HOK produced a Sustai nabl e Design Guide. HX
initiated a sustainable design group. According to Sandra
Mendl er, Chairperson of the HOK Sustai nabl e Design G oup: “A
sust ai nabl e desi gn advocate has been identified in each
office to participate on the corporate-wi de team and to
organi ze a local teamin their home office. The |ocal green
teans in each office allow for the dissem nation of
information to many individuals in each office. Specialist
commttees are organi zed by topic (e.g. sitework and

pl anni ng, energy, water conservation, building materials,

i ndoor air quality, etc.) and are conprised of professionals
froma cross-section of disciplines.”

SUSTAI NABLE DESI GN — FEDERAL GOVERNMENT

Several Federal agencies have published sustai nabl e design
practices or policies. Arong themare the foll ow ng:



Postal Service G een Cuidelines
Air Force Sustainable Facilities CGuide
Department of State G een Specifications

. S. National Parks Service, Quiding Principles of
Sust ai nabl e Desi gn

ccCccc
nwouonon

(Note: the U S. Arny Corps of Engineers ETL titled,
“Sust ai nabl e Design for Arny Facilities” was in the draft
stage at the tinme of this witing.)

SUSTAI NABLE DESI GN W THI N THE NAVAL FACI LI TI ES ENG NEERI NG
COVMAND ( NAVFAC)

NAVFAC chose eight pilot projects in which to apply
sust ai nabl e principles pronoted by the Rocky Muntain
Institute. The |l essons |earned fromthe devel opnment of
these projects and the recognition that inplenenting
resource-efficient, facilities-related practices is

i nperative |l ed NAVFAC to issue a sustainable design Policy
Statenent. In the Policy Statenment, NAVFAC s definition of
“Sust ai nabl e Design” incorporates the foll ow ng:

| ncreased energy conservation

| ncreased use of renewabl e energy sources

Reduction or elimnation of toxic and harnfu
substances in facilities

| mprovenents to interior environments |eading to

i ncreased productivity

Efficiency in resource and materials utilization,

i ncl udi ng water resources

Sel ection of materials and products with recycl ed
cont ent

Recycling of building materials after renovation or
denolition

Reducti on of waste products during construction and
facility operation

Facility mai ntenance practices that reduce or
elimnate harnful effects on people and the natural
envi r onnent

NAVFAC s commtnent to sustainable design is reflected in
its criteria, its guide specifications database, and ot her
policy and guidance for planning, progranm ng, design,
construction and facilities managenent.

“The Greening of Building 33 at the Washi ngton Navy Yard”
presented NAVFAC with the opportunity to apply sustai nabl e



green design to its own new headquarters building. The
proj ect goals were:

Renovat e and adaptively reuse an historic building

Create a flexible confortable professional working
envi r onnent

Mai ntai n the project construction budget at $19 mllion +

Design to take advantage of unique historic qualities of

Exi sting Structures
The existing structure in this case was a Cvil War Era
muni tions factory. The challenge was to convert this
historic factory into a nodern, efficient and sustainable
office building. A design charrette was held in the Spring
of 1995 to investigate the potential for integrating green
desi gn and sustai nabl e design strategies into the design and
bui | di ng program for Building 33 and devel op a plan of
action. Areas identified for investigations included:
bui | di ng envel ope, |ighting, HVAC, conponents/environnment.
The charrette concluded that ‘"G een Design” works best when
fully integrated with the project planning and design
process. Integrated design achi eves maxi num ener gy savi ngs
and inproved quality of life.

The greening opportunities identified by the Navy and
successfully incorporated into the final project were:
1. Buil ding Envel ope

| mpr oved W ndow Per f or mance
Skylights w D ffusers

| nproved Wall and Roof Insul ation
Refl ective Blinds

Ceiling Height Raised
2. nghtlng

Reduce anmbient |ight |evel to 30 footcandles

Use indirect lighting and coordinate with daylighting
Use energy-efficient light fixtures

Use occupancy and dayl i ght sensors

Reduced lighting | oads from daylight and high-
efficiency fixtures
3. HVAC

Reduced buil ding | oads by incorporating |ighting
i nprovenents, insulation inprovenents, and reduced
fan, punp, etc. power requirenents

Refi ned cal cul ati on nmet hodol ogi es

Purge building of “off-gases”

Reduce sizes of and use high efficiency equipnent
Duct wor k and pi pi ng design — reduce size



Use performance nonitoring for verification of |ong-
term cost savings
4. Conmponent s/ Envi ronnent al

Select materials with | ow VOC cont ent
Use wat er saving fixtures

Construction and denolition material recovery —
recovery of concrete, etc.

Low mai nt enance | andscapi ng

M nimze waste by recycling construction and
denolition materials

Use materials wth recycled content
Purge building with outside air prior to occupancy

The Results? For only a $95,000 addition to the original
cost estimate of $19.8 mllion, significant greening
opportunities were realized. The potential operating cost
savi ngs are $135,000 per year. The payback is |ess than one
year. The Navy will save over $1 million in the next ten
years on just this one project. (Ref. 6)

GREEN BUI LDI NGS

The governnent and the private sector have been designing
and constructing “Geen Buildings” for sone tinme now. \Wat
exactly is a Geen Building? “To be Geen ...a building
shoul d be designed, constructed, conm ssioned, operated, and
mai nt ai ned i n accordance w th agreed-upon principles

bal anci ng the needs of humanity with those of nature. It
should m nimze the use of non-renewabl e resources, use
renewabl e resources where practical, and pollute mnimlly.”
“...A Green Building should be beneficial to its occupants by
pronoti ng good health and productivity through acceptable
confort, indoor air quality, and human factors (Ilighting,
ergonom cs, aesthetics, and acoustics). On top of this, a
Green Building should be affordable (and) aesthetically fit
well into its comunity and environnent.” (Ref. 7.)

GREEN BUI LDI NGS — A CANADI AN EXPERI ENCE

British Colunbia universities, colleges and institutes are
grow ng at a trenendous pace - these facilities wll

i ncrease anywhere between 35 and 55 percent by 2010.

Recogni zing that this surge in building gave them an
opportunity to “do the right thing,” the British Col unbia
universities, colleges and institutes and the BC M nistry of
Skills, Labour and Training commtted thenselves to
environnental |y responsi bl e building design and operati on.
On a series of seven projects, BC proved that by effectively
usi ng daylight, incorporating sophisticated control systens



and utilizing high performance | ow inpact exterior building
envel opes, Green Buil dings can be designed and constructed
on tinme and wthin budget. (Ref. 8)

CONCLUSION

It is inperative that we begin applying the integrated
design process to our facilities projects. A viable
resource to do so exists. Enploying that resource, the
Whol e Buil di ng Design Guide, will achieve the follow ng:

More energy-efficient buildings.

Better |iving/working environnent.

Construction that is durable.

Bui | dings that are sustainable and incorporate renewable
ener gy sources.

Desi gns based on commercial criteria that is already well
accepted in the private sector.
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